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Bcecomimfl ifayvHO-HcciMoaaTc.ibCKiifi hiictiitvt 
no KpciLieHHio CKBaacitu h 6ypoB«M paciBopav 



(54) yCTPOnCTBf) fljlfl VCTAHOBKH PACMMPSH-AtOro 
XBOCTOBMKA B CK8A/KHHK 



I 

M3o6p*TtiiHe othochtca k KperueHMio ckbb- 

)KHH M np^JIHd JH24CHO K HCfiaib30AiJUH!0 ftpH 

HJamuHH npoHH tiae vwx wiacroB 8 nco5ca- 
>cenHwx ckbb/Khhbx m pcsioffTe otfcaawux ko- 

M3BeoHo ycrpofiCTBo x\n ycTaHoawi pac- 

UJHpHCMOrO XBOCTOBHXa 8 CKB8/KHH8. BK,lJOVlK>- 5 

utee 3aKpen.ncHH>» aepxHcA MacTwo Ha Tpy- 
6ax cn>CKa ycTpoficraa s cKBa*HHy no- 
-lyio uiTdNry c nopiUHevi & im^Heft sac™ h 
oxaaTbisaJouiHA noptuewb uiciHHjip c paciiinpH- 
tcjicm. y CTa ho B.i£k h u A Ha una fire c no3Moat- 
HocxbK) nepeMeuieHHA 10 

B ^TOM ycrpoHCTB* xboctobhk p*3MemeH 
Maa UH^HHJpOM C paCUlkpHTMCM, MTO b aBa- 

pHHKUX CHTyaiiHux Moacrr ocjio^chhti* jihkbk- 
AaoKio aaapnfi K3-3a ocraeviCHK* 8 cKBawHee 
MaccHBHoro uitnuisapa. |$ 

HaH6aiec &)H3kju< k npe^araeMoify no 

TOCHHWCKOft CV1UMOCTH H HOCTHfaCMOMy pc- 

ay^bTary juwfleTc* ycrpoftcTBo a*h ycTaHoaKH 

P3CUJMp»CMOro XBOCTOBHKB B CKBattHKC. BtUliO- 

Htrmiee npHcoeawHeMHwfl k koiohhc Tpy6 uh- 20 
/i Hiip h pajMCWCHRbiA b cro iituocTH nopmeHb 
co orroxoM b B*pxHeH s 3 cth h paciuHpHT«yieM 
en urraKrofl — 0 HHiKHeft *ac™ |2J. 



He.iocTaTKOM H^BccTHoro ycrpoflcTB* aa- 

.IflCTCM C.IOWllOCTb TeXHOLlOrHH 33Kpen.1CHHfl 
XBOCTOBMK3. MTO CB*3*HO C HCOtfXoaHMOCrblO 

cosiiaHHfl 0 Tpy6ax «36b4TOMHoro AaaacHHH 
(120-150 Krc/CM 2 ) jlir pacujHpeHHH xbocto- 
BHKa, trro noBumacT onacHocTb pa6oT h rpe- 
6yer Hcnaiu30BaHHc HaaeMHoro hctohhhkb aaa- 
jichh« (ueM<fHTHpc>Bo<iiioro arperaTa m-ih 6ypo- 
ooro Hacoca). 

Ucib H3o6peTCHHj» — ynpomeHHc TCXHO10- 
rHM a^KpcrweHHrt xnocroBHKa. 

3Ta ucjii, aocrHraeTCH t«m. sto an^vtnjip 
BUriMKeH c KBH«t»i3 mm unn coo6iacHH« noa- 
nopujHeoofi ho-iocth c 33Tpy6Htj m npocrpan 
ctbom, a nopmeHb CHa&KeH'MexaRM3*o« jui* 
<J)hkc8Uhh ero b un-iMHiipe. aunaiHeHHOM 8 bm- 
iie nojinpy?KHHeHHoro b oceaoM H 3 npaB*emiM 
uiTOKa c paAHa.ibHo noiiBH)KnwMw uiapaMM. 
paSMetueHHbi.MM a KOJibueBwx npoTOMKax nopur 

HH H lIH-nHHiipa. 

Ha *epTe*e H3o6pa^cH o6uihm bha ycTpofl- 

n^lt V " ,M, P U, !"'L 4 « "Mnpy^HHeHUHM 
UJTOKOM 0. IIITBHIOM 6 H paCrMHpMTMCM 7 
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^UfL3H)Up I B nH/fvHCII HilCTII BNIIO.IHCH C KCIb- 
^BOfl npOTO4K0M 8 113 BHVTpCHHCfi llOBtpXHOC- 

^ nopirieHb 4 MMeri paANa.ibHO nojBHKHue 
^^M^p^Pi^P wapw 9 - loaHiiOstteftct* 
iV4 ^ " '^^u^^ioft nporoMkoft * iiH^iiiupa.l 

Bxofl rlO h BWCTynoM 1 1. Kbmh.1 3 BbinaiReH 
^iHifcVce^ia 12,-a pacwiipurc.ib 7 cHa6*eH 

riaH0M;ii3. \ 
^\«»UxYuiUHtupoM 1 h paciuMpMrcacM 7 
.kria^H r i boctobh k 14. Hoimum* 15 o6o3Ha- 
:?T >$pacwBaevbtft a Tpy6M rpy* xi* paccjMK- 
JtauMH ropoiHfl 4 co tnTanroft ti n pacuiHpHTe- 
.7.';^Lm o6.ier<ieHMH 4bh*chhr b nopmne 

■ iuxoK 5 BHOaiHCH C KatUOaMH 16. 
^•;^V{J:JI»Vj|.rep!ieTH3aUHH UlTOKa 5 H riopuiMfl 4 
Ri^ycMVTpcHU yruoTHHTc.ibHbic soeaeuni 17. 
r . anopuiHCBaa naiocTb 18 mmitopa I cb- 
V/^&iueHd c Tpy6Hhin, .1 noanopwHeaoR naioctb 
V. 119 sepe* KaHa.iu 3 « 2 - c wtpv6hum npo- 

'CTpaKCTBOM. 

vL':/fi-yctp<iftCTBo pa6orarr c.ie.iyiouiHM o6pa- 

; v V /; - B nopiaeHb 4 »aaa.lHBaior uitok 5 n <Jm*- 
CHpyoT erousapaMH 9 b hmwh** nciotteiutH. 
■ vVnoc.it yruro iioptoCH» 4 ocTAo.i*K>r t> UMJmnjup 

^1, jo coBMctnePHU uiapoa 9 c Kcuutetoi RJRBB 
3^.>8^3i»ta« jituo^eitHK noinpy)»miaift 

UITOK 5 C BO MM BfalCTyriOM I I Bblja B.1 HBfttT Uia- 
pU 9 B KaibUOBVft>'fCaiiaPK\ 8 H TCM C1HWM 

ficpuiCHh 4 £»HKyiipycrcR othocmt^iwho uhjimha- 
pa 1 ripii ti:)vKe vvtpoHCTBa a cKMaotKV rpy- 
6m hc w:io..m«!Ot' >k m .ikoc t &k> m.ih Me lanav . 
Hfljrn mkvTkik**. B. pvi\.it»T;iT«» vroro aaavieHHc 

B nOAHCp— I'rBOtf IMMOCTI! 19 paCTfT M p3BK0 

map^ATTaTHWcCKoyy ^as.icHHK> *arpy6tforo 

Ilpi« AOCTMKCHKH riyOHHbi 
.VCTBHOBKH vH'VTONMka b TpyOu cOpacuaaioT 

rp>3 Jo. K<»! ?tiH B.Jiaw.i;?H;irT IIITOK 5 B flop- 

iL'eHt* 4 1 tp«t fTov Ko.ibufnan K^HacKa IG 
mroka v^Hv!i-:..arT*:« c ^HKcaTopa«M 9. Bta*- 
KUBaevw** r^^MHjr-oM t « nopwwb 4. noc^e 
<*cro nopmeHu 4 :;<*/: .leHvTBMf m pasmxTH obb- 
.truHM n r.uzrsyuwe&tft 19 m Ha.inopuiHCBoft 18 
itfkiiH-TW* 1iM.mH.2pa i .inM^ercfl RBepx c npo- 

TJ?rHflilHMt*M paC!UlipMT«f.lM 7 «l?p<r? XBOCTOBHK 
14. flopLiCHL 4 Cf, lijT.'JMloA H H pftCWHpKtt* 



ft 



15 



as 



IB 



It 



^om 7 aBiittyrcn ao Tex nop" noKa Knanan 16 
ne c^ieT d cexno 22 KaHa/ia 3. 3thm aocTHra-* 
ctcr HaAeMhoe>pa3o6meHMf xpyGHoro h aa- 
rpyOMoro npocrpaHCTBa ■ na cayndA :noape)Kae- 

HMfl ytUlOTHHTWIbflli X^WICMCHTOB 1 1 7^^«y^5M ^'s 

jiiHapoM 1 k nopniHCM 4 it Mc^k^%p^iuHe6^^' 
m iutokom 5. Ha stoic saKaHWHBaeTCft paciiiii- ; 
pcKMc XBOCTOBHK3 14 c ynopoM cro p : .iuw««4p 
I h ycrpo Actbo 5h oam hm a iot »a c^a^iiwtc i 
npoTRniaaKHCM psciUMpHroifi 7 wpea ocraB- 
my»c« MaCTb XBoctoBHKa l.4;vS;; : ^jVr^^ ! :'!->- 

npeX10i«<HHOC y^OftCTBo''MSi : '^VHOBKK' 
paCtDMpRCMWX XBOCTOBHXOB B CKBB)KHKaX H0> 

boiht c«*eT ynpotutHM* TexKanorMM ciyrcM 
HCK.1HWCHMR HCn(Xffb30BBHHR H83CMHUX HCTOH- 5 " 
HMKOB jaB*ieMHX. HafipMM£p UrveHTHpOBOdHUX " ' 

arpcraruo. h noawiucHMR ypoanR TexHHWf 
3onocHocTM pa6or Ha yctbe noawcHTb 3<M>ck- 

TNBHOCTb HKWRUHM CKBa^RK. 



1. yCTpOHCTBO OHR yCTBHOBKM paCUiMpgeMO- 

ro xBocroBiika b CKaa^CHrte. Bjumaniate npa* 

COCJIRHCHHUR K KOJ!OHK€ Tpy6 UMJlRHAp U p83- 

MemcMMufi m cro oojocth noptaeHb co urrc^oM 
a tepxHefi hbcth u pacuwpin«e« co prraH-^ 
roA — a NHWHeP sacTH. OTMinaioupecn Ten. 
nto, c ue^b«o ynpouieHNa TexKo.iornH aakpeft- 

.1CHHH XBOCTOBMPCa. UM*1ffMap BWnO.lMCH C KB' 
Ha.tBMM XI R CCXrfuteHMR nOHlOpiliMUHofl IK/.IOC- 

tm c »Tpy5HbiM npfKrpancTBOM. a uopiueHb 

CHatoCH VCtaHMJWO^ <J>MKCailHH CIOI iih- 

^KHope. 

2. yerpOHCTBo no n. I. urjunuiomctta tcm. 
mto MexaHMiM ^HKcaiu* - ;iopuiHR B^naiHeH B 
bmji* noofipy)K»KeHHoro h oceBOH HanpaB.leHNH 

UirOKa C pa.lMB.lbJlO fUUBM^HtiHM lUapflMM, 

p-t iMCtj;* »<ii^\^ a KutibucBUx nporosKax rropui- 

f(M H UH.tl'JUpa. 

rl^TOHHMKH Kll({x;pMailKH. 

i;pifitRTt4t bo BHNMaHMe npR. McrTepTMse 
HaTcMT CUJA Nt 3179168. icr I66~!4. 
oov6.iMK. 1965. 

2. «Oil Week*, t 17. .NV II. c 23-32 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf7cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 1 7 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week y Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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